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ABSTRACT OF THE DMSCLOSURE

This disclogure describes o bstensr pxsembly Ingluding
& screw, o onul, and means for preventmg the nug and
screw  from unistentionaly separating in response o
vibralicmnl foroes, In the specific embodiment iTlusirated
this last mentioned means includes a pair of ratched
plates, ane of which is fived against rotation and the ather
of which is rotatable with the screw, The ratchet plates
are resiliently held together and the screw is prefernbly
resilizntly urged asdally relative to the not,

This invenficn relales to caplive fastensr amembliss
and I3 more specifically concetned with positive scting,
selflocking, vibration prool, caplive screws,

Although caplive fasteners bave been long known and
used for the parpose of fasiening modular assemblies con-
faining electronic and other devices to panels, frames
and cabingis apd although eforts bove been made to
agaure complete locking of these fastences to Lhe thresded
members which réssve them, the lacking menms used
association with these fasteners have proven to ke un-
satisfactory in many environments and do med effectively
and relinbly perform the function insended,

Urnder- many conditiens of vse of captive fastensrs, the
entiee frame, panel or cabingt to which they are secured
is mubject to extreme vibrational [requencies and forees.
The prablem is pacticoularly acule In the aercspace and
misfile indostrics where severe environmendal condiions
defins stringent stroctural and relisbility requirements.

Friog captive fastcners bave smplayed such expedionts
Be deforming the boll or nut threads, oF meorporating
strip inzerts made of nylon or ether plastic in the thresd
tegmenl of the serew or mot. Another commoenly em.
ployed expedisnt is the use of a fctionally engaging Iock
washier, Mone of these sclutions are completsly satis-
[actiory.

Under most conditions, the coptive fastener must be
capable of a great pumber of repested faglening and un-
fastening cveles. In many environments it mest alss be
capable of withstanding extreme temperatures, and mpst
nil become onfasienesd usder vibrational stresses,

Captive screws that employ plastic inserts for locking
purpisies, of which reguire ihe e of deformed thrends
or frictionally engageable washers do not fulfill the fore-
poing requirements, Soeh expedients either do not permit
repeated cyclical use of the screw, or cannol be used for
bigh temperature screws, or e mating surfaces become
damaged affer shor-lerm wse, or the screw locking
mechanism becomes anreliable after o relotively shor
peried of ose.

It s, therefore, a principal object of my inventkon o
provide a caplive Enstemer assembly thal satisfies the
above reguirements for a salf-locking fastensr and that
may be employed wpder the seversst of environmenta)
conditions.

It is a further object of my invention to provide a
captive self-locking faslener that can be locked over a
wide range of axial movemeni of the sivd or screw and
con thus accomplishk lecking of & module or other mem-
bar o p panel, frams or cablset ¢ven though the mating
gurfaces have nol been tightened topether,

o
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It is another object of my fnvention to provide n self-
locking captive fastener [n which the Jocking featires ars
entirely associnted with the screw and which will perform
a locking function with any mating thrended hole ar nut.

Yet a further object of my invention is to provids a
self-lncking captive screw that can be used as a self-lock-
ing lead screw,

I also desire to provide 5 caplive screw that can be
readily and economically mamifactured and that can be
casily and slmply secured in a locked position in 8
thresded hole or mut.,

An additioos] object of my invention ix to furnish n
sell-locking caplive scraw that locks against oxtremes of
shock and vibration cubstantinlly Independently of the
torque applicd o the siud in applying the fastemer,

Another object of my invention is to provide n fastener
assemnbly in which the screw can be removed from its
thiesded hole or put and reassembled repeasedly, subsian-
tially without wear or chamge and vet can be nssembled
with any degree of rotationnl torque desired, from flaper

lorque: o tofgue loads approscling the strenpth of the
materials used.

¥et another object of my invention is to provide a cap-
tve, seif-locking screw where the locking torgue prevails
througheat the entire locking aperation of the screw,

These s well as furiher objests of my invention will
become apparent from a considerstion of the following
specilication as related fo the drawings in which:

FIG. 1 is an exploded elevation, partly in section, of
iy fastener ilusirating the gluments of which it & con-
strched;

FIGS. 3 and 3 are crass sections laken on lines 22
and 3—3 rmespectively of FIG, 1;

FIG. 4 js & side elevation taken om lines 4—d4 of tha
internal sleeve of my fastener;

FIG. 3 e & side elevation, pacily in secilos, of the
captive screw of my Invention dlustrated in s retracied
posian;

FIG. 6 is a side clevation, partly in seciion, of the
captive serew of my invenilon illustrated in instolled
posilion;

FIGS. T and B are sectlonal views taken on the lines
T—7 and B—38 respectively of FIG, 5, and

FIGS, 3 and 10 are sectional views respectively taken
an the lines 9—8 and 10—10 of FIG, 6.

The fastener of my invention senernlly cofmpriees a
tabular howsing which may be secured to & panel or other
member in any auitable fashiom and which retalns &
threaded sceew having an angular drive shank portion nd-
jacent to the bead, The screw @ retained la the hoaising
in a retragted position by means of a spring which hears
on the head of the sorew and on mating ratched plates;
ane of which is provided with an angular opening cone
ferming to the shape of the drive portion of the screw and
the other of which has a circular opening, The ratchet
plate with a circular opening is retained in the houging
by means of a slolted press-fit sheeve, and o washer is
proveded b retzin the serew in the howsing.

Referring now (o the drawinps, the balt or screw 1
bas a head 2, an anguler deive shunk peck 3, which may
bave & square cross sectiom as illustrated in FIG. 2. an
intermediate, cross-sectionally circular segment 4 snd a
threaded end da. The bead confiuration may take any
conventiznal or desired form, but is shown as a hex, hav-
ing = hex receas. In the assembled position of the fastener,
ghawn in FICk 3, a coil spring § extends betwesn the an-
oular shoulder 6 defined by the head of the bolt and the
fat surface of the ratcher plate 7. As will be sten in FIG,

T 7, this ratchet plate is provided with on aogular deive

opening 8, shown £ 5 sguare opening, which conforms
to ibe shape of the engular drive shaok sepment of the
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sergw 1. The ratchet plate T B provided with a plurality
of dopeading leeth ®, which engage and mesh with the
teeth 18 of the lower ratchet plate 11, As seen in FIG, 8,
this ratchet plate hag a cirular epening 12 of suficient
dinmezter 0 permit passage thercthromgh of the angalar
drive shank segment 3 of the serew and thresded end 4a,

The screw, spring ond rmichet plates are retained within
ihe tabular housing 13, which, in the conflposstion shown,
is prowlded with three concentric bores af dillerent diam-
eter to define o lower inbernal senular sheulder 14 and
an intermediate aneelar shoulder 15

A mrew caplivating aplit ring washer 16, having an
antside diameter such ilad the washer will not be re-
tadmed by shounlder 15, bl will be retained by anaular
shoulder 14, engnges ihe screw sdjocent to the threads
4 of the screw. Intemnally adjincent to this washer 16,
i rhe ratchet plate coptivating waosher 17, This washer
is of such diameter as to abul the intermediate nonulor
shoulder 18, The apening in fhis washer s substantially
the snme size 33 the opening in (he lower radchet plote
11 ap that the wpper angular drive shank segment of the
bolt can reciprocate axally theoagh this seasher.

I will be noted thal the intemal diameter of coil
epeing 5§, the apgular opening 8 in upper ratchet plate 7,
the circular opening 12 ie lowes rachet plate 81, and
the opeaing in the catchet mate captivating washer 17,
are of sufficient size to permit the threaded end da of
bolt 1 40 be extended thesethrough, On the ather hand,
it will be szen thot screw captivating washer 186 has an
miernal diamaster which &5 bess tban ibe external dinmetsp
of the threads, but is large emcmgh for the washer to
edingly engnge the intermediate scpment 4 of the scrow
1. As shown in FIG, 3, screw coplivaling washer 16 s
split ring washer which can be opened o engege the
fnlernyedinte circular portdon 4 of screw L

An internnl sleewe: 28 hos an outsde dinmeter such 29
fo permit the sleeve 18 to he presszd info and retzised
by the bouging 13, One end of the sleeve 1B is provided
with a pair of dirpoirally opposed slods 39, These slois
engagne the opposed dahs 20 and 21 comprising a poriion
of ibe lower ratchet plate 11, The ouler surface of the
leve IR may be knurled as ot 22 §f desired, In crder to
;Ircl'r;gc Tor better Friclian] engapement with the hous-
ing 13

As will ke evident from FIGE, 5 and 6, the imternal
sleeve 18 refairs the howsr ratchet piate 10 in fized verb-
cal a8 well o5 rotational position with respect to the hous-
ing. Ratchet plate 11 & substantinlly locked againgd rota-
thon and wertical movement by the fabs 20 and 21 and
wy engagsment of the slotled sleeve 18 apoinal the
michet capiivating washer 17, which, in lurn, is re-
indped agaimst the housing shouldsr 18, Tt will, however,
be clenr that this washer is not essential alnce (his shoalder
can be made o extend Inwardly a sufficient distance {0
support and refain the lower raichet plate 11 directly. Tis
use is preferred in order to provide a larger bearing sur-
face for the wosher 16,

The captivaling washer 16 retping the acrew 1 in its
capdivated position within the housing 13, This washer
abuts ihe shonlder 27 defined by the ead of Uhe screw
threads 4o, snd caplivales the sorew by abuiting against
retsining washer 17, or In the event this wrsher i not
employed, against the lower face of ratchet plate 11
When the screw s ingalled snd the threaded end 42 i5
extended beyond the end of the housing, the sorew capiivat-
ingr washer 16 i= supported on shoulder 14

The housing is provided at its lower end with zn end
segment 23, which may b swaged to the pacel 24, as f5
well known dm the att, in order to captivate the housing
13 ip the pancl 24, The annular base of this hausing 29
may be knurled a8 shown in order to resist the tendency
of the housing to ratate when swaged. Altermatively, the
lower end af the housing may be internally threaded to
receive o hollew bore screw which can refain the hows-

20

G

A0

ol

T

6

4
ing o a panel as shown, for example, in FIG, 2 of my
TI5. Poilent Moo 3,059,756,

The fasdener of my isventlon s assembled by inseriing
the threaded end of the boli {hrowgh coll Spring 5, then
through internal sleewe 18, ratebet plates ¥ and 11 and
theough ratchet plate caplivaling washer 17, The split
ring screw cnphivating washer 16 is then opened and
chapped over the infermediate cirsalar shank & 10 retain
all of the faregoing clements on the screw 1, The oml
apring urges thess: elemenis against the shookder 2T
formed by 1he end of screw threads da, and the imnler-
mediate segmenst 4.

Adternatively, ibe fastener could ke assembled By ulilie-
ing n screw Blank befors the threads are formed, by tele-
scoping sl of the foregoing parts, except washer 18, on
the screw and within the housing and then enpaging ihe
washer 14, depressing the belt apainst the houwsing and
then rofling the threads.

In operzticn, nnd as shown in FIG, 4, the panzl 24 is
ta be wecnred to the panel 15, which may constitute &
portion of a cabingl, frame oo odher member, by means
of my captive screw and dhe mat 26 After the mating
surfoces of the panel 24 and 25 have botn brovght inio
contact wilh one ansther, the bead 2 of my caplive screw
is urged downwardly In oan axinl directien towards the
ol 26 amd against ensson of coil apring 5. AL the same
limnez, the head I of the screw may be fureed in order
that the angulor drive shork segment X may be allened
with the anpular drive operdng B of he raicher plate 7.
As s00n o the ends of the thread segment 4o engage the
threads of not 26 and the head 2 Is turned, the torqus
applizd 1o the bead 15 transmitted theough fhe anpular
drive shank segment 3 to ratchet plate T by means of the
angular drive ppening 8, This rotched plole reciprocates
axially upon rocaifon & distonce equal fo the depth of
i Leath 10 againg the fension of the coil spring 5 It
will be seen thaot the amoant of torgue _requlnne‘l o TO-
tate rateket ploate 7, with respect to the flxed racchet plaie
11, depends wpon the depth of the mating tzeth @ and
19, their included nngle, and che strength of the ook
gpring 5. Im any event. slnos the coll spring 5 coastantly
bears on and wrges ratched plate 7 into conlact with
ratchet plate 11, the coptive screw of my invention will
nei rotate while the ratchel plate 11 &8 in engagement
with the angular drive shank of the serew unbess a roda-
tianal torque is applied to the head of the bolt.

It will be evident that the 1otel thickness of the mat-
imp penels which it is desired 10 secure by means of my
caplive fastener depends upon the respective axial lengths
of the circolorly eross sectional imermediate sepment of
the sceew, the appelsr drive sepmest and the threaded
end thereof, It will similarly be seen that the axial range
thromph which the screw of my invention can be locked
apainst vibrational of sccidental rotatlon depends wpon
the axial distance betwesn the raichel plate T and shoul-
der 15, Alterpatively, the locking range cam be estab-
shed by ee height of the housing 13 above the upper
rafchet plais 7.

Although 1 have deseribed the preferred embodimens
of oy devestion, i will be evident to those skilled In the
aft that warious modilicalions may be made without de.
parting from the scope and epirit of my invention,

The ceseptinl elements of my caplive screw are com-
prised of a screw having a drive meck and a threaded
end, a felescoping housing, & pair of catchet plates, one
of which i secured to the housing and has a cireular
spering and the sther of which has an opening conform-
ing 1o the shaps of the drive neck of the screw, spring
means urging the ratchet plate: inio engapement witl one
another, and means for fetaining the screw in lelescop-
ing relalinn with the ratchet platess nnd honsing,

While the preferred embodiment of my invention has
beon descrtbed in detail, i0 will be evident that my invens
tion is mot limited to the pacicular constructbon shown,
and it is heroby Intended 1o cover all modificatians, varis
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piions, adaptations, and wes thereof which come within
the practics of those skilled In the st to which my ins
vention relates, and the sope of the appended claims,

I elaom:

1. A fastener usable with various kinds of mots com-
prising:

& serew having a hesd, 3 threaded end portion, and a
mk intermesdiabe said bend and said threaded epd
portinn, sald neck having drive measns thereon;

a bousing for ot least partially recelving said screw;

first and second ratchet plates within said housing, said
raichet plates having engageable iceth thereon:

snid first ratchet plate baving an opeming therein gen-
erally coaforming fo the cross sestional shape of said
drive mezans for driviagly recoiving =aid drive meons
to thereby drivingly intercommect said frst ratchet
plale and said screw;

said secomd ratched plate having an opening therein of
sulficient sime to permdit rotatbon of said drive means
when snid drive means of said soew 5 Teccived
therein, said screw extending through said openings
in snid rotchet plates;

maans for fising said second ratchet plate agninst ro.
tntion aod for At lesst substantially preventing move-
mvenl of said secomd ratchet plate axially away from
said bhead of said screw;

spring means for urging snid ratchet plates lmto en-
gngement with esch other amd far urging said hend
of said serew away From soid ratchet plates; and

means for restroining esld screw against withdrawal
from said housing.

1. The fastener of claim 1 that further somprises means

for securing sald housing to a pamel

3. The fastener of claim 1 wherela said spring means
comprises & coll spring in telescopic relntiomship with
said scrow and baving one end thereof in enpagement with
the hend of said screw and the ather end in engapement
with said first ralchet plate,

d. The fastener of cluim 1 that further comprisss =n
internal bore within said howsing, 5 elesve member in
press-fit engagement with the internal bore of said hous-
ing. said secomd ratchet plate having a plurality of ciz-
cumferentiz] tabs thercon and sakd sleeve baving & oor-
responding plurality of slols therein, s2id tabs extending
within sakd slots and restraining said second ralchet plate
ngrinst rotatlom,

5, The fmiener of clim 4 whereln sald serew has n
cross-seclimally circular sepment nlermedintely of said
neck and exld ibsreaded end portion and wherein said
means for restraining sald screw comprises o washer
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which slidably enpages said inlermediate sepment and
abuts agaimst sasd threaded end portion adjscent o sadd
second ratchet plate,

6, A self-locking coptive serew comprising:

{2} a screw having a thresded end and a peck sep-
meal having & norcircular cross-sectionsl shape, said
threaded end termdnsting inwardly in o first shoulder:

(b)) a coil spring retained on ssid screw in telescopic
engagement therewith;

(c] & frst rstchet plate having an opening generally
cofresponding to the ponclecular crose-sectional shape
of sald meck segment and heing retalned on said
SCPEW in felescopic copapement therewith, said ratches
plate havieg & annular face with & plurality of
rafchet teeth thereon;

(d} n second ratchet plate having a circular openiag
amd bemng relxined on eaid screw in telescopic en-
gugement therewith, sald secemd ratchet plate hav-
img an annular face with & plarality of ralchet eeth
theredn in engagement with the testh of said flest
rafchel plate and having & plurality of tabs extend-
ing citcumferentially therefrom;

(2} a howsing having ae internal annular shoulder in-
termediately of the ends thersof,

(f} a slewwe mounled within said howsing and engag:
bng said tnbs adfacent sald asnular shoulder, amd
(8} o retaining washer slidably engaping said screw
and being engageable with the st shoulder, sadd
coil spring engaging the head of said serew at one
erdd thereof and engaging said first raichet plats to
urgs said ratchst plajes inbo mutun] engagement and
Lo urges sxid screw bead away from said ratchet plate.
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